There is increasing demand for low noise, narrow linewidth lasers for applications including spectroscopy, ion traps for optical clocks and gravitational waves measurements. External cavity diode lasers (ECDL) can provide a compact, low cost solution; however these are typically available at a limited range of optical frequencies. The increase in applications requiring robust laser systems (e.g. space borne gravitational wave measurements) has led to a need for alternatives at frequencies where free space lasers have previously been utilised.
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We have previously demonstrated a novel planar platform using flamed hydrolysis deposition (FHD) to bond optical fibers to silicon wafers and form integrated optical fiber (IOF) into which Bragg gratings can be written at precisely selected wavelengths using a direct UV writing technique [1] . Low noise, narrow linewidth external cavity diode lasers have been constructed in a bench-top system built on translation stages using these IOF gratings as the external cavity for gain chips at wavelengths corresponding to selected gas absorption lines, e.g. acetylene [2] . Here we present results for an IOF-based ECDL that has been constructed into a compact and portable 1560 nm laser, see Fig. 1(a) and (b), with reduced susceptibility to low frequency RIN to offer higher stability. Frequency doubling is achieved by a periodically poled magnesium doped lithium niobate (PPLN) waveguide, see Fig. 1(c) . The PPLN waveguides are fabricated via a bonding, thinning and ultra precision dicing route, this creates a LiNbO3-on-Si structure. Second harmonic generation is achieved with a 19.3 μm period grating. This laser has been frequency doubled to 780 nm, see Fig. 1(d) , so it can be temperature tuned to a rubidium absorption line for locking. The FHD and UV writing techniques used to build this laser enable significant flexibility for the wavelengths achievable from these stable lasers which, with the use of PPLN for frequency up/down conversion, can offer stable sources for applications at optical and IR frequencies not previously accessible with compact, low-cost laser systems. The low frequency intensity noise (sub-100 Hz) was significantly reduced when compared with previous lasers [2] , and we will present further results demonstrating the low noise and high stability that can be achieved for the output of a frequency doubled IOF-based ECDL. We will also show locking of the ECDLs for increased long-term stability.
